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SEQUENCE LISTING 

<110> Pecker, Iris 

<120> HIGH LEVEL EXPRESSION OF RECOMBINANT HUMAN ERYTHROPOIETIN HAVING 
A MODIFIED 5'-UTR 

<130> 27179 

<160> 13 

<170> Patentln version 3.2 

<210> 1 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Single strand DNA oligonucleotide 

<400> 1 

atgaattccc ccggtgtggt caccc 25 



<210> 2 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Single strand DNA oligonucleotide 

<400> 2 

catgccggcc ctcaagttgg ccctg 25 



<210> 


3 


<211> 


57 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Single strand DNA oligonucleotide 


<400> 


3 



aattcttttg ttttgttttc ttttgttttg tttccaccat gggagtgcac ggtgagt 57 



<210> 


4 


<211> 


25 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Single strand DNA oligonucleotide 


<400> 


4 


accccaaacc aagtgccagg ttcct 


<210> 


5 


<211> 


28 


<212> 


DNA 


<213> 


Artificial sequence 



<220> 

<223> Single strand DNA oligonucleotide 
<400> 5 

tactcgagga cacacctggt catctgtc 28 



<210> 6 



<2ii> 25 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> A 5' UTR sequence capable of improving translational efficiency 
of fused human erythropoietin 

<400> 6 

ttttcttttg ttttgtttcc acc 23 

<210> 7 

<211> 38 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> A long form of a modified 5 ' UTR sequence 

<400> 7 

aattcttttg ttttgttttc ttttgttttg tttccacc 38 

<210> 8 

<211> 2428 

<212> DNA 

<213> Homo sapiens 

<400> 8 

cccccggtgt ggtcacccgg cgcgccccag gtcgctgagg gaccccggcc aggcgcggag 60 

atgggggtgc acggtgagta ctcgcgggct gggcgctccc gcccgcccgg gtccctgttt 120 

gagcggggat ttagcgcccc ggctattggc caggaggtgg ctgggttcaa ggaccggcga 180 

cttgtcaagg accccggaag ggggaggggg gtggggcagc ctccacgtgc cagcggggac 240 

ttgggggagt ccttggggat ggcaaaaacc tgacctgtga aggggacaca gtttgggggt 300 

tgaggggaag aaggtttggg ggttctgctg tgccagtgga gaggaagctg ataagctgat 360 

aacctgggcg ctggagccac cacttatctg ccagagggga agcctctgtc acaccaggat 420 

tgaagtttgg ccggagaagt ggatgctggt agctgggggt ggggtgtgca cacggcagca 480 

ggattgaatg aaggccaggg aggcagcacc tgagtgcttg catggttggg gacaggaagg 540 

acgagctggg gcagagacgt ggggatgaag gaagctgtcc ttccacagcc acccttctcc 600 

ctccccgcct gactctcagc ctggctatct gttctagaat gtcctgcctg gctgtggctt 660 

ctcctgtccc tgctgtcgct ccctctgggc ctcccagtcc tgggcgcccc accacgcctc 720 

atctgtgaca gccgagtcct ggagaggtac ctcttggagg ccaaggaggc cgagaatatc 780 

acggtgagac cccttcccca gcacattcca cagaactcac gctcagggct tcagggaact 840 

cctcccagat ccaggaacct ggcacttggt ttggggtgga gctgggaagc tagacactgc 900 

ccccctacat aagaataagt ctggtggccc caaaccatac ctggaaacta ggcaaggagc 960 

aaagccagca gatcctacgg cctgtgggcc agggccagag ccttcaggga cccttgactc 1020 

cccgggctgt gtgcatttca gacgggctgt gctgaacact gcagcttgaa tgagaatatc 1080 

actgtcccag acaccaaagt taatttctat gcctggaaga ggatggaggt gagttccttt 1140 

tttttttttt ttcctttctt ttggagaatc tcatttgcga gcctgatttt ggatgaaagg 1200 

gagaatgatc gagggaaagg taaaatggag cagcagagat gaggctgcct gggcgcagag 1260 

gctcacgtct ataatcccag gctgagatgg ccgagatggg agaattgctt gagccctgga 1320 



3 

gtttcagacc aacctaggea gcanagtgag accccccatc tccacaaaca tttaaaaaaa 1380 



t tagtcagg t 


gaagtggtgc 


atggtggtag 


tcccagatat 


ttggaaggct 


gaggcgggag 


1440 


gatcgcttga 


gcccaggaat 


ttgaggctgc 


agtgagctgt 


gatcacacca 


ctgcactcca 


1500 


gcctcagtga 


cagagtgagg 


ccctgtctca 


aaaaagaaaa 


gaaaaaagaa 


aaataatgag 


1560 


ggctgtatgg 


aataca ttca 


ttat tcattc 


actcactcac 


tcactcattc 


attcattcat 


1620 


tcattcaaca 


agtcttattg 


cataccttct 


gtttgctcag 


cttggtgctt 


ggggctgctg 


1680 


aggggcagga 


gggagagggt 


gacatgggtc 


agctgactcc 


cagagtccac 


tccctgtagg 


1740 


tcgggcagca 


ggccgtagaa 


gtctggcagg 


gcctggccct 


gctgtcggaa 


gctgtcctgc 


1800 


ggggccaggc 


cctgttggtc 


aactcttccc 


agccgtggga 


gcccctgcag 


ctgcatgtgg 


1860 


ataaagccgt 


cagtggcctt 


cgcagcctca 


ccactctgct 


tcgggctctg 


ggagcccagg 


1920 


tgagtaggag 


cggacacttc 


tgcttgccct 


ttctgtaaga 


aggggagaag 


ggtcttgcta 


1980 


aggagtacag 


gaactgtccg 


tattccttcc 


ctttctgtgg 


cactgcagcg 


acctcctgt t 


2040 


ttctccttgg 


cagaaggaag 


ccatctcccc 


tccagatgcg 


gcctcagctg 


ctccactccg 


2100 


aacaatcact 


gctgacactt 


tccgcaaact 


cttccgagtc 


tactccaatt 


tcctccgggg 


2160 


aaagctgaag 


ctgtacacag 


gggaggcctg 


caggacaggg 


gacagatgac 


caggtgtgtc 


2220 


cacctgggca 


tatccaccac 


ctccctcacc 


aacattgctt 


gtgccacacc 


ctcccccgcc 


2280 


actcctgaac 


cccgtcgagg 


ggctctcagc 


tcagcgccag 


cctgtcccat 


ggacactcca 


2340 


gtgccagcaa 


tgacatctca 


ggggccagag 


gaactgtcca 


gagagcaact 


ctgagatcta 


2400 


aggatgtcac 


agggccaact 


tgagggcc 








2428 


<210> 9 

<211> 2184 

<212> DNA 

<213> Homo sapiens 












<400> 9 
ttttcttttg 


ttttgtttcc 


accatgggag 


tgcacggtga 


gtactcgcgg 


gctgggcgct 


60 


cccgcccgcc 


cgggtccctg 


tttgagcggg 


gatttagcgc 


cccggctatt 


ggccaggagg 


120 


tggctgggtt 


caaggaccgg 


cgacttgtca 


aggaccccgg 


aagggggagg 


ggggtggggc 


180 


agcctccacg 


tgccagcggg 


gacttggggg 


agtccttggg 


gatggcaaaa 


acctgacctg 


240 


tgaaggggac 


acagtttggg 


ggttgagggg 


aagaaggttt 


gggggttctg 


ctgtgccagt 


300 


ggagaggaag 


ctgataagct 


gataacctgg 


gcgctggagc 


caccacttat 


ctgccagagg 


360 


ggaagcctct 


gtcacaccag 


gattgaagtt 


tggccggaga 


agtggatgct 


ggtagctggg 


420 


ggtggggtgt 


gcacacggca 


gcaggattga 


atgaaggcca 


gggaggcagc 


acctgagtgc 


480 


ttgcatggtt 


ggggacagga 


aggacgagct 


ggggcagaga 


cgtggggatg 


aaggaagctg 


540 


tccttccaca 


gccacccttc 


tccctccccg 


cctgactctc 


agcctggcta 


tctgttctag 


600 


aatgtcctgc 


ctggctgtgg 


cttctcctgt 


ccctgctgtc 


gctccctctg 


ggcctcccag 


660 


tcctgggcgc 


cccaccacgc 


ctcatctgtg 


acagccgagt 


cctggagagg 


tacctcttgg 


720 


aggccaagga 


ggccgagaat 


atcacggtga 


gaccccttcc 


ccagcacatt 


ccacagaact 


780 


cacgctcagg 


gcttcaggga 


actcctccca 


gatccaggaa 


cctggcactt 


ggtttggggt 


840 


ggagctggga 


agctagacac 


tgccccccta 


cataagaata 


agtctggtgg 


ccccaaacca 


900 



k 



4 



tacctggaaa ctaggcaagg agcaaagcca gcagatccta cggcctgtgg gccagggcca 960 

gagccttcag ggacccttga ctccccgggc tgtgtgcatt tcagacgggc tgtgctgaac 1020 

actgcagctt gaatgagaat atcactgtcc cagacaccaa agttaatttc tatgcctgga 1080 

agaggatgga ggtgagttcc tttttttttt tttttccttt cttttggaga atctcatttg 1140 

cgagcctgat tttggatgaa agggagaatg atcgagggaa aggtaaaatg gagcagcaga 1200 

gatgaggctg cctgggcgca gaggctcacg tctataatcc caggctgaga tggccgagat 1260 

gggagaattg cttgagccct ggagtttcag accaacctag gcagcatagt gagatccccc 1320 

atctctacaa acatttaaaa aaattagtca ggtgaagtgg tgcatggtgg tagtcccaga 1380 

tatttggaag gctgaggcgg gaggatcgct tgagcccagg aatttgaggc tgcagtgagc 1440 

tgtgatcaca ccactgcact ccagcctcag tgacagagtg aggccctgtc tcaaaaaaga 1500 

aaagaaaaaa gaaaaataat gagggctgta tggaatacat tcattattca ttcactcact 1560 

cactcactca ttcattcatt cattcattca acaagtctta ttgcatacct tctgtttgct 1620 

cagcttggtg cttggggctg ctgaggggca ggagggagag ggtgacatgg gtcagctgac 1680 

tcccagagtc cactccctgt aggtcgggca gcaggccgta gaagtctggc agggcctggc 1740 

cctgctgtcg gaagctgtcc tgcggggcca ggccctgttg gtcaactctt cccagccgtg 1800 

ggagcccctg cagctgcatg tggataaagc cgtcagtggc cttcgcagcc tcaccactct 1860 

gcttcgggct ctgggagccc aggtgagtag gagcggacac ttctgcttgc cctttctgta 1920 

agaaggggag aagggtcttg ctaaggagta caggaactgt ccgtattcct tccctttctg 1980 

tggcactgca gcgacctcct gttttctcct tggcagaagg aagccatctc ccctccagat 2040 

gcggcctcag ctgctccact ccgaacaatc actgctgaca ctttccgcaa actcttccga 2100 

gtctactcca atttcctccg gggaaagctg aagctgtaca caggggaggc ctgcaggaca 2160 

ggggacagat gaccaggtgt gtcc 2184 

<210> 10 

<211> 193 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 



Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 
20 25 30 

lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 
35 40 45 

Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu 
50 55 60 

Asn He Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 
65 70 75 80 

Met Glu Val Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala Leu 



85 90 95 



Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu Leu Val Asn Ser Ser 

100 105 110 

Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys Ala Val Ser Gly 

115 120 125 



Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 
130 135 140 

Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr lie 
!45 150 155 ~ 160 

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 
165 170 175 



Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp 
180 185 190 



Arg 



<210> 11 

<211> 582 

<212> DNA 

<213> Homo sapiens 

<400> 11 

atgggggtgc acgaatgtcc tgcctggctg tggcttctcc tgtccctgct gtcgctccct 60 

ctgggcctcc cagtcctggg cgccccacca cgcctcatct gtgacagccg agtcctggag 120 

aggtacctct tggaggccaa ggaggccgag aatatcacga cgggctgtgc tgaacactgc 180 

agcttgaatg agaatatcac tgtcccagac accaaagtta atttctatgc ctggaagagg 240 

atggaggtcg ggcagcaggc cgtagaagtc tggcagggcc tggccctgct gtcggaagct 300 

gtcctgcggg gccaggccct gttggtcaac tcttcccagc cgtgggagcc cctgcagctg 360 

catgtggata aagccgtcag tggccttcgc agcctcacca ctctgcttcg ggctctggga 420 

gcccagaagg aagccatctc ccctccagat gcggcctcag ctgctccact ccgaacaatc 480 

actgctgaca ctttccgcaa actcttccga gtctactcca atttcctccg gggaaagctg 540 

aagctgtaca caggggaggc ctgcaggaca ggggacagat ga 582 

<210> 12 

<211> 2149 

<212> DNA 

<213> Homo sapiens 

<400> 12 

atgggggtgc acggtgagta ctcgcgggct gggcgctccc gcccgcccgg gtccctgttt 60 

gagcggggat ttagcgcccc ggctattggc caggaggtgg ctgggttcaa ggaccggcga 120 

cttgtcaagg accccggaag ggggaggggg gtggggcagc ctccacgtgc cagcggggac 180 

ttgggggagt ccttggggat ggcaaaaacc tgacctgtga aggggacaca gtttgggggt 240 

tgaggggaag aaggtttggg ggttctgctg tgccagtgga gaggaagctg ataagctgat 300 



f 



6 



aacccgggcg 


ccggagccac 


cacttatctg 


ccagagggga 


agcctctgtc 


acaccaggat 


360 


tgaagtttgg 


ccggagaagt 


ggatgctggt 


agctgggggt 


ggggtgtgca 


cacggcagca 


420 


ggattgaatg 


aaggccaggg 


aggcagcacc 


tgagtgcttg 


catggttggg 


gacaggaagg 


480 


acgagctggg 


gcagagacgt 


ggggatgaag 


gaagctgtcc 


ttccacagcc 


acccttctcc 


540 


ctccccgcct 


gactctcagc 


ctggctatct 


gttctagaat 


gtcctgcctg 


gctgtggctt 


600 


ctcctgtccc 


tgctgtcgct 


ccctctgggc 


ctcccagtcc 


tgggcgcccc 


accacgcctc 


660 


atctgtgaca 


gccgagtcct 


ggagaggtac 


ctcttggagg 


ccaaggaggc 


cgagaatatc 


720 


acggtgagac 


cccttcccca 


gcacattcca 


cagaactcac 


gctcagggct 


tcagggaact 


780 


cctcccagat 


ccaggaacct 


ggcacttggt 


ttggggtgga 


gctgggaagc 


tagacactgc 


840 


ccccctacat 


aagaataagt 


ctggtggccc 


caaaccatac 


ctggaaacta 


ggcaaggagc 


900 


aaagccagca 


gatcctacgg 


cctgtgggcc 


agggccagag 


ccttcaggga 


cccttgactc 


960 


cccgggctgt 


gtgcatttca 


gacgggctgt 


gctgaacact 


gcagcttgaa 


tgagaatatc 


1020 


actgtcccag 


acaccaaagt 


taatttctat 


gcctggaaga 


ggatggaggt 


gagttccttt 


1080 


tttttttttt 


ttcctttctt 


ttggagaatc 


tcatttgcga 


gcctgatttt 


ggatgaaagg 


1140 


gagaatgatc 


gagggaaagg 


taaaatggag 


cagcagagat 


gaggctgcct 


gggcgcagag 


1200 


gctcacgtct 


ataatcccag 


gctgagatgg 


ccgagatggg 


agaattgctt 


gagccctgga 


1260 


gtttcagacc 


aacctaggca 


gcatagtgag 


atcccccatc 


tctacaaaca 


tttaaaaaaa 


1320 


ttagtcaggt 


gaagtggtgc 


atggtggtag 


tcccagatat 


ttggaaggct 


gaggcgggag 


1380 


gatcgcttga 


gcccaggaat 


ttgaggctgc 


agtgagctgt 


gatcacacca 


ctgcactcca 


1440 


gcctcagtga 


cagagtgagg 


ccctgtctca 


aaaaagaaaa 


gaaaaaagaa 


aaataatgag 


1500 


ggctgtatgg 


aatacattca 


ttattcattc 


actcactcac 


tcactcattc 


attcattcat 


1560 


tcattcaaca 


agtcttattg 


cataccttct 


gtttgctcag 


cttggtgctt 


ggggctgctg 


1620 


aggggcagga 


gggagagggt 


gacatgggtc 


agctgactcc 


cagagtccac 


tccctgtagg 


1680 


tcgggcagca 


ggccgtagaa 


gtctggcagg 


gcctggccct 


gctgtcggaa 


gctgtcctgc 


1740 


ggggccaggc 


cctgttggtc 


aactcttccc 


agccgtggga 


gcccctgcag 


ctgcatgtgg 


1800 


ataaagccgt 


cagtggcctt 


cgcagcctca 


ccactctgct 


i-v— yy yc l y 




± O DU 


tgagtaggag 


cggacacttc 


tgcttgccct 


ttctgtaaga 


aggggagaag 


ggtcttgcta 


1920 


aggagtacag 


gaactgtccg 


tattccttcc 


ctttctgtgg 


cactgcagcg 


acctcctgtt 


1980 


ttctccttgg 


cagaaggaag 


ccatctcccc 


tccagatgcg 


gcctcagctg 


ctccactccg 


2040 


aacaatcact 


gctgacactt 


tccgcaaact 


cttccgagtc 


tactccaatt 


tcctccgggg 


2100 


aaagctgaag 


ctgtacacag 


gggaggcctg 


caggacaggg 


gacagatga 




2149 



<210> 13 

<211> 2198 

<212> DNA 

<213> Mus musculus 

<400> 13 

ggcggggcct aagctgcgca agtggtacac agctcagggc tgcgatttcg cgccaaactt 60 

gacggcaatc ctagcgtgaa ggctggtagg attttatccc cgctgccatc atggttcgac 120 

cattgaactg catcgtcgcc gtgtcccaaa atatggggat tggcaagaac ggagacctac 180 



1 



cctggcctcc 


gctcaggaac 


gagttcaagt 


acttccaaag 


aatgaccaca 


acctcttcag 


240 


tggaaggtaa 


acagaatctg 


gtgattatgg 


gtaggaaaac 


ctggttctcc 


attcctgaga 


300 


agaatcgacc 


tttaaaggac 


agaattaata 


tagttctcag 


tagagaactc 


aaagaaccac 


360 


cacgaggagc 


tcattttctt 


gccaaaagtt 


tggatgatgc 


cttaagactt 


attgaacaac 


420 


cggaattggc 


aagtaaagta 


gacatggttt 


ggatagtcgg 


aggcagttct 


gtttaccagg 


480 


aagccatgaa 


tcaaccaggc 


cacctcagac 


tctttgtgac 


aaggatcatg 


caggaatttg 


540 


aaagtgacac 


gtttttccca 


gaaattgatt 


tggggaaata 


taaacttctc 


ccagaatacc 


600 


caggcgtcct 


ctctgaggtc 


caggaggaaa 


aaggcatcaa 


gtataagttt 


gaagtctacg 


660 


agaagaaaga 


ctaacaggaa 


gatgctttca 


agttctctgc 


tcccctccta 


aagctatgca 


720 


tttttataag 


accatgggac 


ttttgctggc 


tttagatcta 


tgagtaatta 


tttctttagg 


780 


gaggggtagt 


tggaagaatt 


gtttgttttg 


tgatcctggg 


gatggaacct 


aagacccagt 


840 


gcgtgctgag 


caaatgctat 


actgctgagc 


caccccaacc 


ctagccccta 


tataattcta 


900 


aacaatatgt 


tgtcatttcc 


cagtaatcta 


acaaggttat 


agtaaaagtg 


ccttaagaaa 


960 


tgtcacttgc 


tataaaggtc 


tcagtgcccc 


tcccatgaga 


cctcaagtgg 


ctccccagca 


1020 


tatgcacagg 


gtactgtgtg 


tacaagagac 


cccagtgatg 


tagagcccct 


ggagcatgag 


1080 


cagatgtgtg 


ggctcataaa 


agtaggagct 


aggcaggtaa 


gtccaaaggg 


cagaaacagg 


1140 


ttttaaacag 


cagagctgga 


actcagacta 


taaagaaaat 


tccatcaaag 


tagagactgg 


1200 


attattgtat 


gcacatcaca 


cttgcagcaa 


agctctgctc 


actcagacag 


aaaatcagta 


1260 


aatggagaac 


tccattgtgt 


tccatggaga 


cgagagcagg 


tggaagatta 


tgtaagatct 


1320 


gaaacactga 


aattgtctgc 


ttctcatctt 


cagtgagatt 


ccaaaggata 


gtacagtgac 


1380 


agaacaagaa 


taggcactct 


ctacaaaaaa 


aagaaagaaa 


aaactaagta 


atagcaagca 


1440 v 


taatagctac 


tgttaagaac 


tcagagataa 


tgaattgaga 


atggatactg 


cttgaaatga 


1500 


aaatttaata 


agttagaaac 


taaactttat 


aaaaataaaa 


aaatgagcat 


taaaatggct 


1560 


ttcctcatct 


cagcagggtt 


tcagatcatc 


aggtcagaga 


aagtatttct 


gcctggcctt 


1620 


gtaaattagt 


atggtctttt 


tttatctttt 


acttgacaat 


ttcctacatt 


tttacgatgt 


1680 


gtcttaatca 


taccaggtcc 


tcatccccac 


tcccccacta 


cctttgtatc 


ttctttctct 


1740 


tttcataacc 


ttctgaaacc 


agtcattgct 


ttcttcatgt 


tcctgcatgt 


gtgctgtcca 


1800 


ctggagtacg 


ggcagcctgc 


cagtggacac 


acacacacac 


acacacacac 


acacacacac 


1860 


acacacacac 


agagccatca 


gttaccaata 


gctcttcagc 


tgggtgcagt 


cttaggagcc 


1920 


tctcctccat 


ccaagctaga 


atatgggtct 


gcagatcacc 


acagctgctg 


tgagcttgtg 


1980 


agtgtggtgt 


ccatgccatg 


tccagaaggc 


agcattatat 


atacatggcc 


ctattcccca 


2040 


ggcttcaggc 


cttcattctt 


tccaccactt 


cttcagtgct 


ccctgagcct 


tagacaagtc 


2100 


tactgataga 


aatggtctgt 


tcagagctga 


atagtaaaca 


gtcacttagt 


ctctacactt 


2160 


tgatcagcct 


tgtgtctgta 


agctggatgc 


tctctacc 






2198 



